[Received April 24, 1967 Irradiating a multicellular organ, like the embryo of a seed, produces a large number of cells with different stages and types of physiological and cytological changes. The viability and vitality of these cells can vary greatly, and among them a selection takes place from the beginning of the first mitoses. The worst damaged cells withdraw and the average state of further cell divisions is always healthier than that of the primary mitoses (Gaul 1957 a, 1957 b, Gelin 1953 , Gustafsson 1937 Rosen 1954 , Sax 1940 . The disturbances of the embryonic cells might manifest themselves in the slow growth of seedlings, the smaller size and irregular shape of embryonic leaves and also in cessation of further growth when the cells of the plumula should begin to differentiate into cell systems and organs (cf. Kivi 1962) .
The frequency of mitotic disturbances and their elimination during the very first mitoses of irradiated seeds has been described in several papers (Gaul 1957 a, 1957 b, Gelin 1953 , 1956 (Fig. 1) . Artificial light was used during the growing, in other respects the experiments were performed under uncontrolled laboratory room conditions. In the bottles a commercial nutritive medium (»Hormos»-solution) was used. The control plants were handled in the same way.
Feulgen staining and the procedures by Blixt (1958) were employed. The squashes were made with a special foot press. The frequency of mitotic disturbances was determined on the basis of fragments and/or bridges during the stages from metaphase to early telophase. All root tips in which at least 20 divisions were countable have been included in this study material. During the first mitoses, from the 3rd to the sth day, one root tip of each plant was analysed, in later preparations, if available, two tips were taken of root branches already developed. The numbers of individuals and divisions investigated on different days are seen in Table 1 .
Results. The frequency of mitotic disturbances decreased with great rapidity after the first mitoses. This trend reached its maximum during the 3rd and sth days (Table 1, Fig. 2 ). Twelve days after the growing had begun, no statisti- cally significant differences were to be seen between irradiated and control material, even though the decreasing trend of disturbances could be noticed in treated material between the 12th and 19th days.
A very wide variability in the degree of damage was visible in different seeds and the frequencies of disturbances in the 11 individuals analysed 5 days after growth was begun (cf. Normally, the frequency of disturbances in the root tips of each individual decreased during the period, as can be seen in Fig. 3 Gaul (1957a) has stated, the high frequency of disturbances in the root tip cells which begin to grow first, might be connected with the pre-mitotic stage of those already in the dormant embryo. These cells are, thus, more susceptible to radiation than those which are in an interphase, and progress more slowly to the divisional stages when the seed begins to grow. There are also differences apparent in this study between the radiation resistance in seeds of the same seed lot, which was noted earlier e.g. by Gelin (1953) on barley.
The very variable and non-oriented picture of the reactions of different embryos and the cells of one embryo to irradiation is highly dependent on the multicellular construction of embryonic tissues. Jacobsen (1966) has recently shown that several tissues occur in barley embryo each leading separately to spike while in the occurrence of mutations after mutagenic treatments, these tissues are highly independent of each other.
The recovery of mitoses thus rapidly leads to a relatively well balanced situation as regards the regularity of mitotic divisions. This does not mean that the labile effects of mutation treatments were completely passed off but in the meiotic divisions numerous chromosomal disturbances will be seen and in a portion of these a certain response to the mitotic damage can be noticed (Gelin 1953) . These disturbances belong to the »sieve of meiosis» and they bring about a sterility of the gametes (Kivi 1962 ) and a reduced viability of the tsygotes in the M 2 -generation when irradiated parents are crossed with each other (Wellensiek 1959 
